A new system has been developed to capture tritiated water vapor that normally would be released to the environment during glove-box operations. Columns of silica gel are connected to the exhaust lines, and essentially all the tritium released in the box is captured.
and essentially all the tritium released in the box is captured. The silica gel can initially be in equilibrium with atmospheric humidity without impairment of its capacity for absorbing tritiated water. This means that the silica gel can remain connected to the exhaust line for an indefinite period of time and still be ready for active operation.
In our application of the system we can use standard pipetting techniques for transferring tritiated water of very high specific activity without allowing any tritium to escape with the exhaust air. For convenience and economy, the silica gel columns are designed so we can easily empty and refill them without removing the columns from the system.
We also found that the silica gel can be used as a convenient room sampler for tritium .
Introduction
A need exists at Lawrence Berkeley Laboratory for tritiated water for use in biodynamic studies. To prevent any release of contaminant to the envirorunent, a method has been developed for capturing tritiated water vapor from glove-box operations by using a filter containing silica gel. We have found this procedure to be both faster and more convenient than using the rather involved method of vacuum transfer.
Purpose of the Study
The need for tritiated water has steadily increased over the past few years. At the same time we have also been more concerned with lessening the envirorunental pollution. ro meet the demand for tritium and also prevent any release of contaminant to the envirorunent, some sort of method had to be developed that would stay within the limitations. In addition, the method or the system to be used had to be very flexible so we could carry out the many different types of operations involved in the transfer of a range of quantities of tritium, from very large to extremely small.
Tritiated water is shipped to us from the supplier in ampoules ( Fig. 1) 
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Experimental Techniques
The experimental equipment is shown in Fig. 2 imately the same as with dry desiccant. The reason is that a rapid exchange occurs between water ih the adsorbed and vapor phases. The same amount of water is leaving as is entering the column, but it is not the same water. Thus, tritiated water enters, but only normal water leaves, until the column is finally saturated with the tritiated water. Figure 3 compares the breakthrough curves for oven-dried silica gel and silica gel already in equilibrium with the ambient humidity.
In either case, no significant amount of tritium shows up in the effhient for more than 25 hours.
The fact that the .desiccant need not be dehydrated has important practical consequences. A bed of silica gel can be left in the exhaust stream continuously and yet will be effective in removing any sudden pulse ofT 2 0 vapor. No fancy detection and valving systems are required.
As with other dyna1nic adsorption systems, this process can be considered a diffusjonal process. The equations worked out by l'vfadey and colleagues 2 ' 3 can be applied in this situation to characterize the operation and allow the prediction of behavior. If the log of the concentration is plotted against the log of the time, a symmetrical curve should be obtained. Its shape is a function only of the dispersion number, and its location on the x axis is a function only of the adsorption capacity. The curves we observed approximated this ideal, but in some cases the shape tended toward a doublehumped curve.
During our measurements we used ordinary room air. No attempt was made to control temperature or humidity, which may well account for. some variability in the data and the lack of symmetry mentioned above. A few log-log plots are shown in -8-
FIGURE CAPTIONS
Supplier's shipping ampoule is shown to the left and storage ampoule to the right.
Schematic of experimental equipment.
Comparison of the breakthrough curves for oven-dried silica gel and silica gel already in equilibrium with the ambient humidity.
Log-log plots covering a range of column sizes, shapes, and flow rates.
Silica gel filter.
Typical glove box arrangement for T 2 0 transfer.
Tritium degas sing unit.
Graph shows the amount discharged (millicuries/week} before and after the. silica gel filters were used.
Curves show concentration (microcuries/ cubic meter} during a typical T 2 D_ transfer. Solid line is the concentration before the silica gel filter; dotted line, the concentration after the filter in the exhaust line. f"
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Silica gel columns 7 em dia. x 23 em long Flow rate = 10 liters/ min.
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Input pulse was 10 6 J,JCi/m 3 for 40 min.
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